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DECLARATION UNDER 37 CFR 1.132 OF JACQUELINE E. HEARD 

I, Jacqueline E. Heard, declare: 

1. I received my doctoral degree from Boston College, Boston, Mass., in 1996. I have held the 
position of Senior Scientist at Mendel Biotechnology, Inc., Hayward, California, since March, 1998 and 
Director of the Genomics Program since January, 2002. In this declaration, I serve as an expert witness 
in that my work has involved the isolation and characterization of plant genes and the use of cloned genes 
to modify a variety of traits in genetically transformed plants, specifically in the areas of biotic and abioic 
stress responses. I am also a named inventor of at least one of the non-selected sequences of the present 
application and I am therefore familiar with the instant invention. 

2. This application relates to compositions and methods for modifying a plant's traits. The 
compositions include polynucleotides which encode novel plant transcription factor polypeptides first 
identified in Arabidopsis thaliana, a plant used experimentally as a model for all plant species. The 
methods include using the polynucleotides and polypeptides to modify a trait, such as a plant's response 
to environmental stress, in a transgenic plant. 

3. I understand that the Examiner has rejected claims 17-36 directed to the described invention based 
on lack of enablement. The Examiner has stated that: 1) the specification does not provide reasonable 
enablement that a plant having the amino acid sequence of SEQ ID NO: 1 8 can enhance the plant's 
tolerance to salt, heat, drought, osmotic stress, cold, freezing, or nutrient or pathogen stress 2) the 
specification does not provide reasonable enablement that a plant transformed with a polynucleotide 
encoding a polypeptide sequence of SEQ ID NO: 18 can enhance the plant's tolerance to sah, heat, 
drought, osmotic stress, cold, freezing, or nutrient or pathogen stress, and 3) the specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the invention commensurate in scope with these claims. 
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4. I would like to address the Examiner's concerns as to the enablement of the claimed invention by 
the specification. Applicants disclosed particular polynucleotide sequences encoding plant transcription 
factor polypeptides that were induced when plants were exposed to either biotrophic or necrotropic plant 
pathogens, such as Fusarium, Erysiphe, and Botrytis\ and disease associated growth-regulators such as 
methyl jasmonate (see specification at page 7, lines 22-27; page 8, lines 34-35; and page 19, lines 33-35). 
Applicants disclosed how to identify such induced polynucleotide sequences using RT-PCR and 
microarray experiments (see specification at page 19, lines 32-36; page 21, lines 10-28). 

5. I herewith submit a set of four tables which report the results of such microarray analyses 
(Exhibits A-D). All these analyses were performed by one of the named inventors prior to the date of 
filing of the instant application. Exhibit A shows that mRNA levels of G28 (SEQ ID NO: 17 of the 
instant application) was upregulated by at least 3 -fold at 24 hours following treatment of native plants 
with the plant pathogen Fusarium (see Exhibit A, page 2). Exhibit B shows that mRNA levels of G28 
(SEQ ID NO: 17 of the instant application) was upregulated by at least 2.3-fold at 48 hours following 
treatment of native plants with Fusarium (see Exhibit B, page 1 1). Exhibit C shows that mRNA levels 
of G28 (SEQ ID NO: 17 of the instant application) was upregulated by at least 2-fold at 7 days following 
treatment of native plants with the plant pathogen Erysiphe (see Exhibit C, page 19). Exhibit D shows 
that mRNA levels of G28 (SEQ ID NO: 17 of the instant application) was upregulated by at least 2-fold 
at 24 hours following treatment of native plants with methyl jasmonate (see Exhibit D, page 3). In 
support of these results, a set of subsequent experiments, reported in Exhibits E, , shows that mRNA 
levels of G28 (SEQ ID NO: 17 of the instant application) was upregulated by at least 2.6-fold at 12 hours 
following treatment of native plants with the plant pathogen Botrytis (see Exhibit E, page 4); was 
upregulated by at least . Applicants therefore had disclosed in the specification that they were in 
possession of the invention at the time the application was filed. 

6. Applicants disclosed in the specification that the polynucleotides and polypeptides of the 
invention may be used to modify plant development, physiology or biochemistry such that the modified 
plants have a trait advantage over wild type plants (see specification at page 9, lines 21-23; page 16, lines 
10-17; page 17, lines 10-15; page 21, line 32 through page 25, line 4). 

7. I herewith submit a report of such analyses which show that when G28 (SEQ ID NO: 17 of the 
instant application) is overexpressed in a transgenic plant, the transgenic plant is more resistant to 
infection with Erysiphe, as Applicants had predicted and disclosed in the specification (see Exhibit H, 
under heading "Mendel Discoveries"). 

8. In addition to the microarray analysis results for G28 (SEQ ID NO: 17) as presented above, I 
would like to submit that mRNA levels of SEQ ID NO: 12 (G4; Exhibit A, page 7), SEQ ID NO:22 (G19; 
Exhibit F, page 2), SEQ ID NO:34 (G1006; Exhibit A, page 2; Exhibit C, page 9; Exhibit E, page 4; 
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Exhibit F, page 1), and SEQ ID NO:82 (G25; exhibit G, page 4) also were upregulated by at least about 
2-fold by plant pathogens such as Fusarium, Erysiphe, and Botrytis\ and by methyl jasmonate, as 
Applicants disclosed in the Specification. Therefore, it is my contention that Applicants had disclosed 
several polynucleotide species in the instant application which, when overexpressed in a transgenic plant, 
would endow the plant with increased pathogen resistance. 

9. It is my contention that one of ordinary skill in the art would have reasonably believed that 
Applicants therefore had disclosed the invention at the time the application was filed. 

10. The function of SEQ ID NOs: 17 and 18 (028) has been analyzed using transgenic Arabidopsis 
plants in which this gene was expressed under the control of a 35S promoter, as disclosed in the 
specification. Arabidopsis plant lines overexpressing SEQ ID NO: 17 (028) repeatedly showed in 
laboratory experiments to be more tolerant to infections by Erysiphe orontii, Sclerotinia sclerotiorum^ or 
Botrytis cinerea. In a repeat experiment using individual lines, all plant lines analyzed showed improved 
tolerance to S. sclerotiorum relative to control plants not transformed with the G28 transcription factor 
transgene (SEQ ID NO: 17), and all but one of the lines tested were more tolerant to B cinerea than 
controls. 

1 1 . The Examiner has asserted that Duggleby and Quattrocchio teach that the art of producing a 
desired phenotype by expression of a nucleic acid sequence encoding a heterologous transcription factor 
is unpredictable (Examiner's Office action. Paper No. 19, page 9). 

It is my considered belief that one of ordinary skill in the art would consider that the teachings of 
Duggleby and Quattrocchio support the art of expressing a nucleic acid sequence in a transgenic plant to 
produce a desired phenotype is, in fact, predictable. 

Duggleby teaches that one cannot predict the function of proteins encoded by DNAs sequences 
solely based on homology with another sequence, and that experiments are required in order to evaluate 
that function. However, Duggleby does not cite any relevant published work to substantiate his 
statement, and may have based his comment on his experience of enzymes, especially acetolactate 
synthases (ALS), not transcription factors, the matter of the instant invention claimed by Applicants. 

The objective of the studies by Duggleby was to determine whether eukaryotic ALSs contain 
both small and large subunits, as earlier demonstrated in prokaryotic ALSs, and not only large subunits, 
as had been earlier suggested by protein purification studies of eukaryotic ALSs. The approach taken by 
Duggleby was to perform homology searches in OenBank to identify DNA sequences encoding 
eukaryotic versions of the small subunits. Duggleby teaches the identification of such sequences 
(Duggleby, Figure 2, page 247). Since experimental evidence of function was not presented in the paper, 
Duggleby prudently stated that the possibility existed that the algal and yeast sequences identified in 
OenBank may not encode functional ALS subunits. Duggleby also teaches that the studies so presented 
"may have significant practical implications" (Duggleby, page 248, column one, fourth paragraph, lines 
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7-8.) 

The major assumption of the study, and the reason it was published in the first place, was that the 
eukaryotic (algal and yeast) sequences identified based on sequence homology were indeed, more likely 
than not, to encode small subunits of ALSs, a finding that had not been known earlier. This conclusion 
was confirmed by Duggleby in a later publication (Pang and Duggleby (1999) Biochemistry 38:5222- 
5231), which teaches that the yeast sequence described in the 1997 study is indeed the regulatory small 
subunit of acetolactate synthase. 

To further support that the function of sequences identified by homology searches is predictable, 
Duggleby teaches that homology searches led to identification of some prokaryotic ALS small-subunits 
in earlier studies. (See Duggleby, page 245, introduction, paragraph bridging column one and two.) 
It is therefore my considered opinion that one of skill in the art would reasonably believe that the 
teachings of Duggleby do not present experimental evidence that weakens Applicants' claim that 
polynucleotides which encode polypeptide conserved domains with a high level of homology to 
Arabidopsis transcription factor conserved domains are likely be transcription factors of similar function. 
In fact, Duggleby actually appears to rely on such an assumption in order to identify eukaryotic 
equivalents of prokaryotic enzymes (see Duggleby, page 248, section 3, note added in proof). 

The Examiner has asserted that the teachings of Quattrocchio et al. (1998) demonstrate that one 
cannot extrapolate the effect of overexpressing a transcription factor from one plant species to another. It 
is my considered opinion that one of ordinary skill in the art would not interpret the teachings of 
Quattrocchio thus. Quattrochio et al. teach that overexpression of specific petunia MYB and HLH genes 
induce anthocyanin production both in petunia and in com. Reciprocally, the com orthologues of the 
petunia genes produce the same effects in both species (see Quattrocchio, page 481, Figures 6j and 6k; 
and discussion on page 482, column one, third paragraph). Based on complementation analysis, 
Quattrocchio teaches that the transcription factors are interchangeable, in terms of the effect they have on 
anthocyanin accumulation. At the level of gene expression, Quattrocchio teaches that the maize and 
petunia transcription factors appear to have different effects on the very early genes in the pathway. 
However, Quattrocchio teaches that it is clearly demonstrable that the effect on the anthocyanin trait in 
maize of the petunia genes was predictable from overexpression data in petunia. Quattrocchio teaches 
that this is also tme for the maize transcription factor. 

Based on the teachings of Quattrocchio and others that describe the effect of Arabidopsis 
transcription factors in other species (as disclosed below in section 6), it is my considered opinion that 
one of skill in the art would reasonably believe that modulating expression of transcription factor genes is 
likely to affect the same trait in Arabidopsis as in other, even distantly related, plant species. It is 
therefore my considered opinion that one of skill in the art would reasonably believe that the data 
presented in the teachings of Duggleby and Quattrocchio are not inconsistent with Applicants' claims. 

For example, Applicants did not rely exclusively on the annotation of the known database 
polynucleotide sequence hit; Applicants considered whether the claimed polynucleotides comprised 
conserved domains known in transcription factors; Applicants found that over-expression of the claimed 
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polynucleotides in a plant resulted in a modified trait, a characteristic of transcription factors well-known 
in the art. 

It is my considered opinion that one of ordinary skill in the art would have a reasonable 
expectation that the analyses performed by Applicants and the disclosure by Applicants how to practice 
the invention is more reliable and more useful in describing how to use the invention than the teachings 
of Duggleby and Quattrocchio and that the teachings of Duggleby and Quattrocchio are not pertinent to 
refuting the instant invention. 

12. I hereby declare that all statements made herein are true and that they are based on my own 
knowledge, information and belief These statements are made with the knowledge that willful false 
statements are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of this application or any 
patent issued from it. 





Jacqueline E. Heard. Ph.D. 
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Published Information 

G28 corresponds to AtERFl (GenBank accession number AB008103) (Fujimoto 
et aL, 2000). 028 appears as gene AT4gl7500 in the annotated sequence of 
Arabidopsis chromosome 4 (AL161 546.2). 

AtERFl has been shown to have GCC-box binding activity [some defense-related 
genes that are induced by ethylene v^ere found to contain a short cis-acting 
element known as the GCC-box: AGCCGCC (Ohme-Takagi and Shinshi, 1990)]. 
Using transient assays in Arabidopsis leaves, AtERFl was found to be able to act 
as a GCC-box sequence specific transcactivator (Fujimoto et al., 2000). 
AtERFl expression has been described to be induced by ethylene (two- to 
three-fold increase in AtERFl transcript levels 12 h after ethylene treatment) 
(Fujimoto et al., 2000). In the ein2 mutant, the expression of AtERFl was not 
induced by ethylene, suggesting that the ethylene induction of AtERFl is regulated 
under the ethylene signaling pathway (Fujimoto et al., 2000). AtERFl expression 
was also induced by wounding, but not by other abiotic stresses (such as cold, 
salinity, or drought) (Fujimoto et al., 2000). 

It has been suggested that AtERFs, in general, may act as transcription factors for 
stress-responsive genes, and that the GCC-box may act as a cis-regulatory element 
for biotic and abiotic stress signal transduction in addition to its role as an ethylene 
responsive element (ERE) (Fujimoto et al., 2000), but there is no data available on 
the physiological functions of AtERFL 

Mendel Discoveries 

The function of G28 was analyzed at Mendel using transgenic plants in which this 
gene was expressed under the control of the 35S promoter. G28 overexpressing 
lines are more tolerant to infection with a moderate dose of the fungal pathogen 
Erysiphe orontii, G28 overexpression does not seem to have detrimental effects on 
plant growth or vigor, since plants from most of the lines are morphologically 
wild-type. In addition, no difference was detected between those lines and the 
corresponding wild-type controls in all the biochemical assays that were 
performed. 

G28 is ubiquitously expressed, and it is not significantly induced under any of the 
conditions tested (which did not include ethylene treatment). 

Closely Related Genes from Other Species 

The non-Arabidopsis gene most closely related to G28 is an AP2 -related 
transcription factor gene from Mesembryanthemum crystallinum (GenBank 
accession number AF2451 19), for wich no functional information is available. 
Conversely, G28 is the Arabidopsis gene most closely related to 
Mesembryanthemum AF2451 19. Similarity extends between the conserved AP2 
domain, which is nearly 100% identical between these two proteins, raising the 
possibility that the two genes are orthologs. 



Utilities 

G28 transgenic plants have an altered response to the fungal pathogen Erysiphe 
orontiU in that those plants are more tolerant to that pathogen. Therefore, G28 
could be used to manipulate the defense response in order to generate 
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pathogen-resistant plants. 
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